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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
02'6DIH
0RGXODU8UEDQ7UDQVSRUW6DIHW\DQG6HFXULW\$QDO\VLV
3HWHU:LJJHU
7h95KHLQODQG,QWHU7UDIILF*PE+$PJUDXHQ6WHLQ&RORJQH*HUPDQ\
02'6DIH&RRUGLQDWRU3HWHU:LJJHU#GHWXYFRPPRGHVDIH#GHWYFRP
$EVWUDFW
02'6DIH±0RGXODU8UEDQ7UDQVSRUW6DIHW\DQG6HFXULW\$QDO\VLV±LVRQHRIWKHODWHVWSURMHFWVLQWKH
(XURSHDQ 7UDQVSRUW VHFWRU XQGHU WKH 6HYHQWK )UDPHZRUN 3URJUDPPH )3 IRU 5HVHDUFK DQG
7HFKQRORJLFDO'HYHORSPHQWRIWKH(XURSHDQ8QLRQ
7KHSXUSRVHRIWKH02'6DIHSURMHFWLVWRXQGHUWDNHUHVHDUFKRIPDMRUVWHSVRIWKH6DIHW\/LIH&\FOH
RIXUEDQJXLGHGWUDQVSRUWV\VWHPVLQ(XURSH(YHQLIWKHUDLOVDIHW\ODQGVFDSHLQXUEDQJXLGHGWUDQVSRUWLV
KLJKO\GLYHUVLILHG WKHVHFWRUZLOOEHQHILW IURPVRPHNLQGRIKDUPRQL]DWLRQ)XUWKHUPRUHVHFXULW\LWHPV
DUHFRQVLGHUHGPRUHDQGPRUHDVYLWDOIRUWKHXUEDQWUDQVSRUWVHFWRU7KHSDUWQHUVDUHIURPLQGXVWU\
DVVRFLDWLRQV5	'RUJDQLVDWLRQVFRQVXOWDQWVDQGRSHUDWRUV
7KH02'6DIHSURMHFWVXFFHVVIXOO\VWDUWHGLQZLWKVWDWHRIWKHDUWHYDOXDWLRQVDQGLQLWLDOPRGHOV
+D]DUGDQDO\VHVVDIHW\UHTXLUHPHQWVDVZHOODVIXQFWLRQDODQGREMHFWPRGHOVKDYHEHHQGHYHORSHGLQWKH
VDIHW\ VHFWRU ZKLOH D OLIH F\FOH DSSURDFK SURSRVDO DQG DQ DSSURYDO DSSURDFK ZHUH HVWDEOLVKHG LQ WKH
SURFHVVVHFWRU)RUWKHVHFXULW\VHFWRUWKHH[LVWLQJPHDQVDQGWHFKQRORJLHVIRUVHFXULW\V\VWHPVKDYHEHHQ
DQDO\VHGIRUPLQJWKHEDVHIRUDPRGHOUHIHUHQFHXQGHUGHYHORSPHQW
$V DQRXWORRN WR WKHSURMHFW FORVXUH LQ$XJXVW  RQH FDQ H[SHFW UHDVRQDEOH VXJJHVWLRQV IRU WKH
IXWXUH DLPLQJ WR FRQWULEXWH WR WKH (XURSHDQ GULYH IRU KDUPRQL]H DQG WR VLPSOLI\ WKH XSJUDGH 
PRGHUQL]DWLRQRUQHZFRQVWUXFWLRQRIXUEDQJXLGHGWUDQVSRUWV\VWHPV&URVV$FFHSWDQFHLVRQHRIWKHNH\
DWWHPSWVWRWKHEHQHILWRIDOOSDUWLHVLQYROYHGEHLWWKHPDQXIDFWXUHUVDQGVXSSOLHUVWKHRSHUDWRUVRUWKH
VDIHW\DXWKRULWLHV7KLVSDSHUEULHIO\SUHVHQWVWKH02'6DIHNH\ILQGLQJVDQGUHVXOWV

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV02'6DIHXUEDQJXLGHGWUDQVSRUWOLIHF\FOH
&RUUHVSRQGLQJDXWKRU7HO)D[
(PDLODGGUHVV3HWHU:LJJHU#GHWXYFRP
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,QWURGXFWLRQ
,Q (XURSH OLJKW UDLO PHWURV DQG WUDPV DUH VWLOO FKDUDFWHUL]HG E\ D GLYHUVLILHG ODQGVFDSH RI VDIHW\
UHTXLUHPHQWV VDIHW\ PRGHOV UROHV DQG UHVSRQVLELOLWLHV VDIHW\ DSSURYDO DFFHSWDQFH DQG FHUWLILFDWLRQ
VFKHPHVKRZHYHUWKHUHDUHFRQYHUJHQFHVEHWZHHQVRPHDUFKLWHFWXUHVDQGV\VWHPV>0RG8UEDQ'@
7KHUH DUH FXUUHQWO\ QR VWDQGDUGL]HG SURFHGXUHV DW WKH (XURSHDQ OHYHO IRU EULQJLQJ XUEDQ JXLGHG
WUDQVSRUW LQWR VHUYLFH7KHUHDUHQRFRPPRQVWDQGDUGSURFHGXUHV LQ(XURSH IRU VDIHW\ HYDOXDWLRQ HDFK
FRXQWU\ DSSOLHV WKHLU RZQ VDIHW\ FRQIRUPLW\ DVVHVVPHQW 5HFHQW DSSOLFDWLRQV KDYH EHHQ LQFUHDVLQJO\
DVVHVVHGE\WDNLQJLQWRDFFRXQWWKH(XURSHDQUDLOZD\DSSOLFDWLRQVWDQGDUGV(1
0RVW XUEDQ JXLGHG WUDQVSRUW VWDNHKROGHUV EHOLHYH WKDW WKH GHYHORSPHQW RI (XURSHDQ DQG HYHQ
ZRUOGZLGH VWDQGDUGV VKRXOG EH HQFRXUDJHG LQ RUGHU WR IDFLOLWDWH WKH YROXQWDU\ UHIHUHQFH WR VXFK
VWDQGDUGVE\UHOHYDQWQDWLRQDODXWKRULWLHVDQGWKHYDULRXVVWDNHKROGHUV>0RG8UEDQ'@
7KHSXUSRVHRIWKH02'6DIHSURMHFWLVWRXQGHUWDNHUHVHDUFKRIPDMRUVWHSVRIWKH6DIHW\/LIH&\FOH
RIXUEDQJXLGHGWUDQVSRUWV\VWHPVLQ(XURSH(YHQLIWKHUDLOVDIHW\ODQGVFDSHLQXUEDQJXLGHGWUDQVSRUWLV
KLJKO\GLYHUVLILHG WKHVHFWRUZLOOEHQHILW IURPVRPHNLQGRIKDUPRQL]DWLRQ)XUWKHUPRUHVHFXULW\LWHPV
DUHFRQVLGHUHGPRUHDQGPRUHDVYLWDOIRUWKHXUEDQWUDQVSRUWVHFWRU
7KH02'6DIHSURMHFWDLPVDWGHOLYHULQJJXLGDQFH LQXQLI\LQJVDIHW\DQGVHFXULW\DVSHFWV UHODWHG WR
WKH(XURSHDQXUEDQJXLGHGWUDQVSRUWVHFWRU7KHV\VWHPVLQIRFXVDUHOLJKWUDLOVPHWURVDQGWUDPVDVZHOO
DVFRPPXWHUWUDLQVZKLFKDUHFKDUDFWHULVHGE\DKLJKO\GLYHUVLILHGODQGVFDSHFRQFHUQLQJDSSURDFKHVDQG
SURFHGXUHV
7KHUHIRUH WKHSURMHFWZLOOKHOS WR VWUHDPOLQHDQGQRUPDOL]HDOO UHODWHGDFWLYLWLHVZLWKLQ WKH(XURSHDQ
8QLRQ LQ RUGHU WR LPSURYH HVSHFLDOO\ LQWHURSHUDELOLW\ LQWHUFKDQJHDELOLW\ DQG FURVVDFFHSWDQFH 7KH
(XURSHDQVXUIDFHWUDQVSRUWVHFWRUZLOOEHQHILWIURPWKHVHKDUPRQL]DWLRQHIIRUWVDQGZLOOEHVWUHQJWKHQHG
02'6DIHKDVEHHQVWUXFWXUHGLQPXOWLSOHZRUNSDFNDJHVUHODWHGWRWKHNH\DVSHFWV
x VDIHW\ KD]DUG DQDO\VLV KD]DUG PLWLJDWLRQ PHDVXUHV  VDIHW\ IXQFWLRQV DOORFDWLRQ RI VDIHW\
UHTXLUHPHQWVIXQFWLRQDQGREMHFWPRGHODOORFDWLRQRIVDIHW\IXQFWLRQVWRWHFKQLFDOREMHFWV
x SURFHVVHVOLIHF\FOHDQGDSSURYDODFFHSWDQFHDQGFHUWLILFDWLRQDQG
x VHFXULW\
7KHZRUNSDFNDJHVVWDUWZLWKDVXUYH\RQ WKHVWDWHRIWKHDUWVWDQGDUGVPHWKRGRORJLHVUHVXOWVIURP
SUHYLRXV SURMHFWV SURYHQ SUD[LV IURP LQGXVWU\ DQG RSHUDWLRQ H[SHULHQFH IURP RWKHU VHFWRUV HWF
WKURXJKRXW WKH (XURSHDQ FRXQWULHV 7KH VWDWH RI WKH DUW DQDO\VLV UHVXOWV DQG ILQGLQJV DUH FRPSDUHG WR
LGHQWLI\WKHGLIIHUHQFHVDQGVLPLODULWLHVWKHSRWHQWLDOJDSVDQGV\QHUJLHV)LQDOO\UHVSHFWLYHVXJJHVWLRQV
DUHPDGHIRUWKHIXWXUHLQWKHOLJKWRIWKHSURMHFWREMHFWLYHV
7KLV SDSHU SURYLGHV D EULHI GHVFULSWLRQ RI WKH UHVXOWV RI WKH VXUYH\ DQG FRPSDULVRQ DQG WKH UHODWHG
VXJJHVWLRQV

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6XUYH\&RPSDULVRQDQG6XJJHVWLRQRQ6DIHW\
$LPLQJWRHQKDQFHFURVVDFFHSWDQFHRIRQFHDSSURYHGDQGFHUWLILHGXUEDQUDLOWHFKQRORJLHVZLWKLQRQH
FRXQWU\ RU WR DQRWKHU FRXQWU\ RI WKH (XURSHDQ &RPPXQLW\ UHTXLUHV FRPSDUDEOH VDIHW\ WDUJHWV DQG
PHDVXUHV7KHLQLWLDOVWHSVRIDQXUEDQJXLGHGWUDQVSRUWV\VWHPOLIHF\FOHIURPDVDIHW\SURVSHFWLYHDUHWKH
ULVN DQDO\VLV DQG PRGHOOLQJ WDVNV IRUPLQJ WKH EDVH IRU WKH VDIHW\ UHTXLUHPHQWV RI WKH XUEDQ JXLGHG
WUDQVSRUW V\VWHP DQG  RU LWV VXEV\VWHPV 7KH LQLWLDO VXUYH\ ORRNV DW WKH VWDWH RI WKH DUW IRU WKH ULVN
DQDO\VLVDSSURDFKHVLQWKH(8
7KHIROORZLQJVHFWLRQVSURYLGHDEULHIGHVFULSWLRQRIWKHUHVXOWVRIWKHVDIHW\VXUYH\DQGFRPSDULVRQ
VWDUWLQJZLWKDSUHOLPLQDU\KD]DUGOLVWDQGFRPSLODWLRQRIPLWLJDWLRQPHDVXUHVVDIHW\IXQFWLRQVWRFRSH
ZLWK WKHVH KD]DUGV IROORZHG E\ DQ DOORFDWLRQ RI VDIHW\ UHTXLUHPHQWV DQG W\SLFDO V\VWHP DUFKLWHFWXUH 
IXQFWLRQDQGWHFKQLFDOREMHFWPRGHO
7KHLQLWLDO02'6DIHREMHFWLYHLVWKHSUHSDUDWLRQRID3UHOLPLQDU\+D]DUG/LVW$SUHOLPLQDU\KD]DUG
DQDO\VLVLVXVHGWRREWDLQDSUHIHUDEO\HDUO\LQLWLDOULVNDVVHVVPHQWRIDV\VWHPFRQFHSWLQRUGHUWRLGHQWLI\
LWVVDIHW\FULWLFDODUHDV7KHUHIRUHWKHFRQFHSWDQGPHWKRGRORJ\RIDKD]DUGDQDO\VLVLVRXWOLQHGDQGXVHG
DVDEDVLVIRUWKHKD]DUGOLVW)XUWKHUH[LVWLQJKD]DUGDQDO\VHVDUHUHYLHZHG7KHIRFXVLVRQVXFKDQDO\VHV
ZKLFK DUH DFWXDOO\ XVHG LQ WKH (XURSHDQ WUDQVSRUWDWLRQ VHFWRU 7KLV LQFOXGHV DQDO\VLV RI RSHUDWRUV
VXSSOLHUVDQGUHVHDUFKLQVWLWXWHV)XUWKHUPRUHUHVXOWVIURP(XURSHDQUHVHDUFKSURMHFWVDUHFRQVXOWHG7KLV
FROOHFWLRQ RI WKH VWDWH RI WKH DUW FRQVROLGDWHV LQWR D VKDUHG SUHOLPLQDU\ KD]DUGV DQDO\VLV FRQFHSW
PHWKRGRORJ\DQGGDWDEDVH
7KH IRFXV LV RQ V\VWHP KD]DUGV HYRNHG E\ IDLOXUH RI V\VWHP HTXLSPHQW 7KH OHDGLQJ TXHVWLRQ LV
ZKHWKHUWKHWUDQVLWLRQRIQRUPDORSHUDWLRQVWDWHWRGHJUDGHGRSHUDWLRQVWDWHGXHWRIDLOXUHRIHTXLSPHQW
OHDGVWRXQFRYHUHGKD]DUGV2EYLRXVO\02'6DIHFDQQRWFKHFNDOOIDLOXUHPRGHVDQGSRVVLEOHKD]DUGVLQ
DOOJUDGHVRIDXWRPDWLRQDQGIRUDOOH[LVWLQJRSHUDWLQJV\VWHPV$VDUHVXOWDPHWKRGLVSUHVHQWHGRQKRZ
WRFKHFNWKHKD]DUGDQDO\VLVIRUFRQVLVWHQF\
,QPRGHUQXUEDQJXLGHGUDLOZD\V\VWHPVWKHUHVSRQVLELOLWLHVRIRSHUDWLRQVWDIIDQGWKHUHDOL]DWLRQVRI
SURFHGXUHV DUH PRUH DQG PRUH UHSODFHG E\ WHFKQLFDO GHSHQGHQFLHV DQG V\VWHPV 7KHUHIRUH WKH EDVLF
IXQFWLRQV RI WUDLQ RSHUDWLRQ KDYH EHHQ GHULYHG IURPSUHYLRXV(8SURMHFWV DQG DSSOLFDEOH VWDQGDUGV ,Q
SDUWLFXODUWKHGLIIHUHQW*UDGHVRI$XWRPDWLRQ*2$KDYHEHHQFRQVLGHUHG7KHVDIHW\PRGHODVVKRZQ
LQWKHIROORZLQJILJXUHVWDUWVZLWKWKHLGHQWLILFDWLRQRIKD]DUGVZLWKLQXQGLVWXUEHGV\VWHPRSHUDWLRQ

)LJXUH02'6DIH6DIHW\0RGHO
2619 Peter Wigger /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2616 – 2625 
7RHDFKKD]DUGDUHODWHGDFFLGHQWFDWHJRU\LVGHWHUPLQHGDQGWKHVHYHULW\RIWKLVDFFLGHQWLVHYDOXDWHG
)XUWKHUPRUHJHQHULFIXQFWLRQVDUHGHWHUPLQHGWKDWFRYHUWKHKD]DUG5HDOL]DWLRQVRIWKLVVDIHW\IXQFWLRQ
FDQ EH PDWFKHG WR GLIIHUHQW *UDGHV RI $XWRPDWLRQ LQ RUGHU WR IDFLOLWDWH WKH DSSOLFDWLRQ RI WKH KD]DUG
DQDO\VLVWRDVSHFLILFRSHUDWLRQV\VWHP
7KHPDLQ UHVXOWV DFKLHYHG DUH WKH FRQVLVWHQF\ DQG ILQDO KD]DUG DQDO\VLV DQG WKH FRUUHVSRQGLQJ ULVN
DQDO\VLV7KHKD]DUGDQDO\VLVGHDOVZLWKWKHJOREDOXUEDQJXLGHGWUDQVSRUWV\VWHPLQFOXGLQJWUDLQWUDFWLRQ
SRZHU V\VWHP WUDFN VWDWLRQ HTXLSPHQW SDVVHQJHU LQIRUPDWLRQ V\VWHP FRPPXQLFDWLRQ V\VWHP
FRQWUROFRPPDQGDQGVXSHUYLVLRQRIWUDLQPRYHPHQWV\VWHPHWF
,QRUGHUWRVSHFLI\KD]DUGFRQWUROPLWLJDWLRQPHDVXUHVLHVDIHW\PHDVXUHVVDIHW\IXQFWLRQVRUULVN
UHGXFWLRQPHDVXUHVWRFRSHZLWKWKHKD]DUGVLGHQWLILHGWKHDQDO\VLVRIH[LVWLQJJHQHULFVDIHW\IXQFWLRQV
IURPSUHYLRXV(&SURMHFWVDQGRWKHUJHQHULFVDIHW\IXQFWLRQVRIWKHVXSSO\LQGXVWU\LVPDSSHGDJDLQVWWKH
KD]DUGDQG ULVNDQDO\VLV7KH UHVXOW LV WKHKD]DUGVFRQWURODQGVDIHW\PHDVXUHVDQDO\VLV7KHPLWLJDWLRQ
PHDVXUHV HPSOR\HG WR HOLPLQDWH RU FRQWURO WKH ULVN FDQ EH GHVLJQ PHDVXUHV RU FDQ EH RSHUDWLRQDO RU
PDLQWHQDQFH SURFHVVHV DQG SURFHGXUHV )RU HDFK KD]DUGZLWKLQ WKH VFRSH RI WKLV DQDO\VLV LW KDV EHHQ
SRVVLEOH WR ILQG FRUUHVSRQGLQJ PLWLJDWLRQ PHDVXUHV DQG VDIHW\ IXQFWLRQV 7R VRPH H[WHQW DOVR QRQ
WHFKQLFDOVDIHW\PHDVXUHVOLNHSURFHGXUHVDUHGHVFULEHG
7KHQH[WVWHSLVWKHDOORFDWLRQRIVDIHW\UHTXLUHPHQWVWRVDIHW\PHDVXUHVVDIHW\IXQFWLRQV%DVHGRQDQ
LQLWLDO VXUYH\ RQ WKH VWDWH RI WKH DUW DQDO\VLV FRPSDULVRQ RI ULVN DQDO\VLV DQG VDIHW\ UHTXLUHPHQWV
DOORFDWLRQPHWKRGVRIYDULRXVVWDQGDUGVDQGQDWLRQDOUHJXODWLRQVDQGFRPSLODWLRQRIUHVXOWVRISUHYLRXV
SURMHFWV 02'685%$1 02'75$,1 DQ DQDO\VLV RI VDIHW\ UHTXLUHPHQWV IRU FRQWLQXRXV VDIHW\
PHDVXUHV DQG IXQFWLRQV DV ZHOO DV WKH HTXLYDOHQW IRU ORZGHPDQG IXQFWLRQV KDV EHHQ GHYHORSHG 7KH
FRQFHSW RI 6DIHW\ ,QWHJULW\ /HYHOV 6,/ LV XVHG DV D PHDQV RI FUHDWLQJ EDODQFH EHWZHHQ PHDVXUHV WR
FRQWUROUDQGRPIDLOXUHVDQGWRSUHYHQWV\VWHPDWLFIDXOWVVHHILJXUHEHORZ6DIHW\,QWHJULW\/HYHOVDUHXVHG
WR JURXS PHWKRGV WRROV DQG WHFKQLTXHV ZKLFK ZKHQ XVHG HIIHFWLYHO\ DUH FRQVLGHUHG WR SURYLGH DQ
DSSURSULDWHOHYHORIFRQILGHQFHLQWKHUHDOL]DWLRQRIDV\VWHPWRDVWDWHGLQWHJULW\OHYHO

)LJXUH&RQFHSWRI6DIHW\,QWHJULW\/HYHOV
4XDQWLWDWLYHPHWKRGVXVHH[DFWRUUDQJHVRIQXPHULFDOYDOXHVDVDQLQSXWIRUWKHFDOFXODWLRQRIVDIHW\
WDUJHWVHJKD]DUGIUHTXHQF\FDQEHH[SUHVVHGLQWHUPVRIHYHQWVSHUKRXUZKLOHTXDOLWDWLYHDSSURDFKHV
DUHXVLQJSDUDPHWHUVWRHVWLPDWHULVNZKLFKDUHGHVFULEHGLQZRUGVUDWKHUWKDQH[DFWQXPHULFDOYDOXHV
HJVHYHULW\RIFRQVHTXHQFHVWHUPVOLNHFDWDVWURSKLFRUFULWLFDO0HWKRGVXVLQJDULVNEDVHGDSSURDFKXVH
SDUDPHWHUVWRGHVFULEHULVNYHUEDOO\RUQXPHULFDOYDOXH
7KHOHYHORIULVNLVGHWHUPLQHGWRGHULYHVDIHW\UHTXLUHPHQWVLQIRUPRIVDIHW\LQWHJULW\OHYHOVXVLQJWKH
ULVNJUDSKRUWKHULVNPDWUL[GHVFULELQJULVNDFFRUGLQJWRSDUDPHWHUV$OWHUQDWLYHO\VDIHW\WDUJHWVPD\EH
GHULYHGXVLQJUHIHUHQFHV\VWHPV$QRWKHUPHWKRGLVWRFDOFXODWHRUHVWLPDWHDJOREDOVDIHW\WDUJHWDQGWR
EUHDNGRZQWKHVHVDIHW\WDUJHWVWRIXQFWLRQVGHILQHGIRUWKHV\VWHP
'HULYLQJ VDIHW\ UHTXLUHPHQWV  VDIHW\ LQWHJULW\ OHYHOV DFFRUGLQJ WR WKH ULVN SRVHG E\ D KD]DUG RU D
IDLOXUH RI D FRQWLQXRXV VDIHW\ IXQFWLRQ SDUDPHWHUV DUH FRQVLGHUHG WR HVWLPDWH ULVN QDPHO\ WKH KD]DUG
RFFXUUHQFH IUHTXHQF\ RU VHYHULW\ RI KD]DUG FRQVHTXHQFHV )XUWKHUPRUH SDUDPHWHUV OLNH SDVVHQJHU
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H[SRVXUHWLPHDFFLGHQWDQGFRQVHTXHQFHUHGXFWLRQSRVVLELOLWLHVDUHFRQVLGHUHG5LVNUHGXFWLRQPHDVXUHV
FDQEHGHWHUPLQHGDSSURSULDWHO\
)RUORZGHPDQGIXQFWLRQVDVDIHW\LQWHJULW\UHTXLUHPHQWDOORFDWLRQVFKHPHFDQEHXVHGWRGHWHUPLQHD
VDIHW\LQWHJULW\OHYHOHTXLYDOHQWVDIHW\UHTXLUHPHQWLQWHUPVRIDPD[LPXPZURQJVLGHIDLOXUHUDWHRIWKH
VDIHW\IXQFWLRQ'HWHUPLQLQJDQLQWHJULW\OHYHOIRUDORZGHPDQGPRGHIXQFWLRQPHDQVWRILUVWGHWHUPLQH
DSSUR[LPDWHO\ WKH RFFXUUHQFH UDWH IRU WKH SRWHQWLDOO\ XQVDIH HYHQW DQG WKH FRQVHTXHQFHV DQG IURP WKLV
GHWHUPLQHWKHLQWHJULW\UHTXLUHPHQWDVWKHSUREDELOLW\YDOXHIRUWKHSURWHFWLRQVDIHW\V\VWHP)LQDOO\WKH
FRUUHVSRQGLQJ UHODWLRQ EHWZHHQ ZURQJ VLGH IDLOXUH UDWH DQG LQVSHFWLRQ  UHSDLU UDWH FDQ EH DGMXVWHG DV
QHHGHG
)LQDOO\02'VDIHKDVGHYHORSHGD W\SLFDOXUEDQJXLGHG WUDQVSRUW IXQFWLRQDOPRGHO DQREMHFWPRGHO
WKH WHFKQLFDO REMHFWV SHUIRUPLQJ WKH VDIHW\ IXQFWLRQV DQG D FRPELQHG REMHFWIXQFWLRQDO XUEDQ JXLGHG
WUDQVSRUWPRGHO7KHRULJLQRIWKHPDMRULW\RIWKH02'6DIHVDIHW\IXQFWLRQVLVWKHLQWHUQDWLRQDOVWDQGDUG
,(&5DLOZD\DSSOLFDWLRQV8UEDQJXLGHG WUDQVSRUWPDQDJHPHQWDQGFRPPDQGFRQWUROV\VWHPV 
3DUW  )XQFWLRQDO UHTXLUHPHQWV VSHFLILFDWLRQ 7KH IROORZLQJ ILJXUH VKRZV DQ H[DPSOH RI WKH PDLQ
FOXVWHULQJRIIXQFWLRQV
 
)LJXUH)XQFWLRQDO0RGHODQG2EMHFW0RGHOH[WUDFW
)RUHYHU\IXQFWLRQLQDFHUWDLQ*UDGHRI$XWRPDWLRQDOOREMHFWVDUHVFUHHQHG,ILWDSSHDUVSODXVLEOH
WKDWDQREMHFWPD\LQWHUIHUHLQWKHUHDOL]DWLRQRIDIXQFWLRQWKHQLWLVOLQNHG³DVVRFLDWHG´7KHVHOHFWLRQ
RIREMHFWVGRHVQRWPHDQWKDWWKHIXQFWLRQVPXVWFRQVLVWRIWKHVHREMHFWV,WVKDOOUDWKHUH[SUHVVWKDWLIWKH
REMHFW LV XVHG IRU WKH UHDOL]DWLRQ RI WKH IXQFWLRQ WKHQ LW PXVW UHVSHFW WKH VDIHW\ UHTXLUHPHQW RI WKH
)XQFWLRQRUGHPRQVWUDWH WREHIUHHRIVDIHW\UHOHYDQFH IRU WKHIXQFWLRQ7KHJHQHULF OLQNLQJ LV WKHUHIRUH
³RYHUFRPSOHWH´LQWKHVHQVH WKDW LWUHSUHVHQWVWKHPD[LPXPRISRVVLEO\ LQWHUIHULQJREMHFWVDQG±IRUD
FRQFUHWHDUFKLWHFWXUH±LVOLNHO\WKDWRQO\DVXEVHWRIWKHVHOHFWHGREMHFWVDUHUHWDLQHG$VDUHVXOWWKHOLQN
EHWZHHQWKHIXQFWLRQVDQGWKHWHFKQLFDOREMHFWVDUHDUUDQJHGLQWKHIRUPRIDQDOORFDWLRQPDWUL[ZKLFKLV
LQWHQGHGIRUXVHRIRSHUDWRUVDQGVXSSOLHUVZKHQLWFRPHVWRWHFKQLFDOUHDOLVDWLRQ

,Q FRQFOXVLRQ LW FDQ EH VWDWHG WKDW WKH02'6DIH VDIHW\ GHOLYHUDEOHV DQG VXJJHVWLRQV LQ IRUP RI D
SUHOLPLQDU\ KD]DUG OLVW D OLVW RI W\SLFDO PLWLJDWLRQ PHDVXUHV  VDIHW\ IXQFWLRQV DQ DOORFDWLRQ RI VDIHW\
UHTXLUHPHQWVVDIHW\LQWHJULW\OHYHOVDQGDPDSSLQJWRDW\SLFDOIXQFWLRQDOREMHFWPRGHOIRUPDVRXQG
PRGHO UHIHUHQFH DQG EDVH IRU QHZ RU PRGLILHG XUEDQ JXLGHG WUDQVSRUW V\VWHPV DQG LWV VXEV\VWHPV
VXSSRUWLQJWKHDLPRILQFUHDVLQJIXWXUHFURVVDFFHSWDQFHWKURXJKRXW(XURSH
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6XUYH\&RPSDULVRQDQG6XJJHVWLRQRQ3URFHVVHV
$LPLQJWRHQKDQFHFURVVDFFHSWDQFHDOVRUHTXLUHVFRPSDUDEOHXUEDQJXLGHGWUDQVSRUWV\VWHPOLIHF\FOH
DSSURDFKHVDQGSURFHVVHVIRUDFFHSWDQFHDSSURYDODQGFHUWLILFDWLRQ7KHLQLWLDOVXUYH\RQSURFHVVHVORRNV
DWWKHVWDWHRIWKHDUWIRUWKHVDIHW\OLIHF\FOHDSSURDFKHVLQWKH(8UHYHDOVWKHUHJXODWLRQEDFNJURXQGDQG
DQDO\VHV WKH PDLQ SKDVHV RI WKH VDIHW\ OLIHF\FOHV 7KH FRPSDULVRQ WKHQ VSHFLILFDOO\ VHHNV WR ILQG
GLIIHUHQFHVDQGRUVLPLODULWLHVLQWKHSURFHVVHVRIWKHGLIIHUHQWFRXQWULHV7KHIROORZLQJVHFWLRQVSURYLGH
DEULHIGHVFULSWLRQRIWKHUHVXOWVRIWKHVXUYH\DQGFRPSDULVRQ
6DIHW\5HJXODWRU\$XWKRULWLHVDUHLQPRVWFDVHVRUGHUO\DSSRLQWHGRQQDWLRQDORUUHJLRQDOOHYHO:KHUH
QR UHVSHFWLYH DXWKRULW\ LV LQ FKDUJH WKH UHJLRQDO JRYHUQPHQW LV LQ FRQWURO &RXQWULHV ZLWK IHGHUDO
VWUXFWXUHV RIWHQ KDYH DSSRLQWHG 6DIHW\5HJXODWRU\$XWKRULWLHV RQ UHJLRQDO OHYHO IRU HDFK IHGHUDO VWDWH
1HDUO\HYHU\FRXQWU\IROORZVUXOHVDQGUHJXODWLRQVIRUV\VWHPDSSURYDOGLIIHUHQFHVDUHH[LVWHQWLQKRZWR
DFKLHYHWKLVJRDO0RVWRIWHQDFWVDQGGHFUHHVUHJXODWLRQVJLYHJXLGDQFHVRPHWLPHVLQFRPELQDWLRQZLWK
(XURSHDQDQGRUQDWLRQDOVWDQGDUGV7KHDSSURYDOLVVRPHWLPHVUHJXODWHGE\VWDQGDUGVRQO\RUE\VSHFLDO
UXOHV DQG SUDFWLFHV &RQVHTXHQWO\ WKH DFWLYLWLHV RI WKH DSSRLQWHG 6DIHW\ 5HJXODWRU\ $XWKRULW\ DUH QRW
XQLIRUPO\/LDELOLW\IRUVDIHW\	RUGHUO\RSHUDWLRQLVPRVWO\GHGLFDWHGWRWKHRSHUDWRUUHVSRQVLEOHSHUVRQ
LQIUDVWUXFWXUHSURYLGHU
,QVXPPDU\LWFDQEHVWDWHGWKDW6DIHW\5HJXODWRU\$XWKRULWLHVDSSRLQWHGWRXUEDQJXLGHGWUDQVSRUWDUH
FRPPRQO\LQXVHWKHLULQYROYHPHQWGLIIHUVLQUDQJHDQGGHSWK
7KHOHJDOEDVLVLVJHQHUDOO\JLYHQZLWKDFWVUR\DOGHFLVLRQVGHFUHHVRUUHJXODWLRQV7KHKLJKHVWOHYHO
RIOHJLVODWLRQLVJLYHQE\ODZVDFWVLQPXOWLSOHFRXQWULHV2QWKHQH[WORZHUOHYHOGHFUHHVDQGUHJXODWLRQV
KDYH EHHQ HVWDEOLVKHG VSHFLI\LQJ UROHV	 UHVSRQVLELOLWLHV SURFHVVHV	 SURFHGXUHV GHILQLQJ WDUJHWV	
UHTXLUHPHQWVDQGSDUWO\UHIHUULQJWRVWDQGDUGVVXFKDV&(1(/(&6RPHFRXQWULHVVKDUHDFRPPRQEDVLV
2WKHU FRXQWULHV¶ GHFUHHV  UHJXODWLRQV DUH H[FOXVLYHO\ LQ XVH RQ QDWLRQDO OHYHO )LQDOO\ VWDQGDUGV DQG
WHFKQLFDOUXOHVDSSO\DOOLQIURQWWKH(XURSHDQ&(1(/(&VWDQGDUGV,QDGGLWLRQRUH[FOXVLYHO\1DWLRQDO
VWDQGDUGV  UXOHV 	 JXLGHOLQHV ERWK IRU RYHUDOO PHWUROLJKWUDLOWUDPV\VWHPV DQG VXEV\VWHPV VXFK DV
5ROOLQJ 6WRFN DQG 6LJQDOOLQJ PD\ DSSO\ 7KH IROORZLQJ ³OHJLVODWLRQ S\UDPLG´ LQGLFDWLYHO\ GHSLFWV WKH
KLHUDUFK\RIOHJLVODWLRQZLWKWKHUHODWHGDFWVGHFUHHVUHJXODWLRQVDQGVWDQGDUGVLQXVH
,QVXPPDU\ LWFDQEHVWDWHG WKDWD OHJDOEDVLV IRU WKH6DIHW\5HJXODWRU\$XWKRULWLHV LVPRVWO\JLYHQ
ZLWKDFWVRUGHFUHHVUHJXODWLRQV

)LJXUH/HJLVODWLRQS\UDPLG
2622   Peter Wigger /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2616 – 2625 
$ GLIIHUHQW GHJUHH RI UHJXODWLRQ ZDV IRXQG WKURXJKRXW (XURSH 6DIHW\ 5HJXODWRU\ $XWKRULWLHV RI
FRXQWULHVZLWKDKLJKGHJUHHRIUHJXODWLRQKDYHDSSOLFDEOHSURFHGXUHVLQSODFHGHYLDWLQJLQUDQJHRWKHUV
KDYH OHVV DSSOLFDEOH SURFHGXUHV WKH PRQLWRULQJ SURPRWLQJ DQG GHYHORSLQJ RI WKH VDIHW\ UHJXODWRU\
IUDPHZRUN LVQRWDSSOLHG LQDZLGHUDQJHRIFRXQWULHV$FRXQWU\ZLWKD ORWRIH[SHULHQFH LQSDVVHQJHU
VHUYLFHOLJKW UDLOVPHWURVDQG WUDPVDQGKLJKO\DGYDQFHGV\VWHPVGULYHUOHVVRSHUDWLRQPLJKWKDYHD
KLJKHU FRPSOH[LW\ RI UHJXODWLRQ ,WZDV IRXQG WKDW OLJKW UDLOPHWUR RU WUDP V\VWHPV DUH QRW XQLIRUPO\
WUHDWHG LQ WHUPV RI DSSURYDO SURFHVV DQG UHTXLUHPHQWV 3URFHGXUHV RQ LQVWDOODWLRQ	 RSHUDWLRQ DUH QRW
XQLIRUPO\UHJXODWHGEXWLQSUDFWLFHFRPPRQO\LQXVHZLWKDGLIIHUHQWOHYHORIRSHUDWRULQYROYHPHQW
,Q VXPPDU\ LW FDQEH VWDWHG WKDW WKHGHJUHHRI UHJXODWLRQGLIIHUV WKURXJKRXW WKHFRXQWULHVYDULHV LQ
VFRSH DQG GHHSQHVV GHSHQGLQJ RQ WKH QDWXUH RI WKH V\VWHP OLJKW UDLOV PHWURV RU WUDPV JUDGH RI
DXWRPDWLRQDQGZLWKGLIIHUHQWOHYHORILQYROYHPHQWRI6DIHW\5HJXODWRU\$XWKRULWLHVDQGRSHUDWRUV
$ WUHQG RQ DSSOLFDWLRQ RI WKH &(1(/(& 6WDQGDUGV ZDV IRXQG WKURXJKRXW WKH (XURSHDQ FRXQWULHV
ZKHQ PDWFKLQJ WKH W\SLFDO XUEDQ JXLGHG WUDQVSRUW V\VWHP SKDVHV ZLWK WKH OLIH F\FOH SKDVHV RI WKHVH
VWDQGDUGV 7KH W\SLFDO SKDVHV ³V\VWHP FRQFHSWLRQ DQG VSHFLILFDWLRQ´ ³GHVLJQ DQG PDQXIDFWXULQJ´
³LQVWDOODWLRQDQGFRPPLVVLRQLQJ´DQG ³RSHUDWLRQDQGPDLQWHQDQFH´ZHUH IRXQG WREHHDVLO\ OLQNDEOH WR
WKH IRXUWHHQ OLIH F\FOH SKDVHV RI (1  )XUWKHU VXUYH\ UHVXOWV DUH WKDW ULVN FULWHULD IRU REWDLQLQJ
V\VWHP DSSURYDO DUH PDQGDWRU\ EXW WKHUH LV QR FRPPRQ RU UHJXODWHG DSSURDFK DOWKRXJK &(1(/(&
JLYHV JXLGDQFH 7KH LQYROYHPHQW RI DQ ,QGHSHQGHQW 6DIHW\$VVHVVRU LV QRW XQLIRUPO\ UHJXODWHG EXW LQ
SUDFWLFH FRPPRQO\ LQ XVH 9HULILFDWLRQ 	 9DOLGDWLRQ DFWLYLWLHV SULRU WR RSHUDWLRQ DUH QRW XQLIRUPO\
UHJXODWHGEXWLQSUDFWLFHFRPPRQO\LQXVHWKHSHUIRUPDQFHDORQJWKHOLIHF\FOHGLIIHUVLQVFRSHDQGGHSWK
([DPSOHV IRU FURVVDFFHSWDQFH RQ (XURSHDQ OHYHO DUH HYLGHQW 7KH &(1(/(& VWDQGDUGV DQG WKHLU
JXLGHOLQHVFRQWULEXWHWRWKLVLQFUHDVLQJKDUPRQLVDWLRQ
,QVXPPDU\LWFDQEHVWDWHGWKDW&(1(/(&6WDQGDUGVDUHFRPPRQO\XVHGDVJXLGHOLQHVIRUREWDLQLQJ
V\VWHPDSSURYDORIXUEDQJXLGHGWUDQVSRUWV\VWHPV
,Q FRQVHTXHQFH WKH SURSRVDO RI D FRPPRQ OLIH F\FOH DSSURDFK IRU XUEDQ JXLGHG WUDQVSRUW V\VWHPV LV
EDVHGRQ WKH&(1(/(&6WDQGDUGV DQG FRQVLGHUV WKH LQWHUIDFHVEHWZHHQ WKHGLIIHUHQW OLIH F\FOHSKDVHV
DQGUHVSHFWLYHSKDVHUHODWHGUHVSRQVLELOLWLHV

)LJXUH/LIH&\FOHSURSRVDO
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7KHVXUYH\ LGHQWLILHG WKDW WKHDFFHSWDQFHDSSURYDODQGFHUWLILFDWLRQSURFHGXUHVDUHFKDUDFWHULVHGE\
KLJKGLYHUVLW\'LYHUVHDFWRUVDUHLQYROYHGDQGGLIIHUHQWSURFHGXUHVDQGGLIIHUHQWUROHVDUHDSSOLHGLQWKH
ILHOGRIXUEDQJXLGHGWUDQVSRUWV\VWHPV7KHGLYHUVLW\UHODWHVDOVRWRIXQFWLRQDODQGVDIHW\UHTXLUHPHQWV
VDIHW\PRGHOVQHYHUWKHOHVVYDULRXVVLPLODULWLHVFDQEHREVHUYHG
%DVHG RQ WKH DQDO\VLV RI YDULRXV FDVH VWXGLHV VHOHFWHG IURP (XURSHDQ FRXQWULHV LW WXUQHG RXW WKDW
FHUWDLQDFWLYLWLHVDUHFRPSDUDEOHLQGHSHQGHQWIURPZKLFKSDUW\LVSHUIRUPLQJWKHDFWLYLW\DQGZKHQDQG
KRZ LQGHWDLO$V DQRXWFRPHRI WKH02'6DIH DQDO\VLV DQG FRPSDULVRQ VRFDOOHG HOHPHQWDU\ DFWLYLW\
PRGXOHV GHILQLWLRQRI V\VWHPIXQFWLRQDOVDIHW\ UHTXLUHPHQWV GHPRQVWUDWLRQRI FRPSOLDQFH WKHUHRI DUH
OLQNHGWRWKHOLIHF\FOHSURSRVDO
)RU WKH SURSRVDO RI D *HQHULF 3URFHVV IRU $FFHSWDQFH $SSURYDO DQG &HUWLILFDWLRQ WKH HOHPHQWDU\
DFWLYLW\PRGXOHVZHUHDVVLJQHGWRWKHPDLQDFWRUVLQWKHSURFHVVQDPHO\ WKHRSHUDWRU WKHVXSSOLHU WKH
DXWKRULW\ DQG WKH LQGHSHQGHQW VDIHW\ DVVHVVRU WR IRUP WKH EDVH IRU RSWLPLVDWLRQ HJ RSWLPLVDWLRQ
GHSHQGLQJRQ WKH*UDGHVRI$XWRPDWLRQ WKHKDQGOLQJRIGLIIHUHQWV\VWHPVVXFKDVPHWURVRUWUDPVWKH
HQWLUH XUEDQ JXLGHG WUDQVSRUW V\VWHP DV ZHOO DV LWV WHFKQLFDO VXEV\VWHPV VXFK DV UROOLQJ VWRFN RU
VLJQDOOLQJ7KHLGHQWLILHGHOHPHQWDU\DFWLYLW\PRGXOHVDUHXVHGIRUWKHGHSLFWLRQRIWKHSURFHVVHVLQVR
FDOOHG FURVVIXQFWLRQDO IORZ FKDUWV VKRZQ LQ WKH ILJXUHV EHORZ &URVVDFFHSWDQFH LV RQH RI WKH NH\
DWWHPSWVRIWKHSURSRVDOIRUDFFHSWDQFHDSSURYDODQGFHUWLILFDWLRQWRWKHEHQHILWRIDOOSDUWLHVLQYROYHGEH
LWWKHPDQXIDFWXUHUVDQGVXSSOLHUVWKHRSHUDWRUVRUWKHVDIHW\DXWKRULWLHV

)LJXUH*HQHULF3URFHVVSURSRVDOIRU$FFHSWDQFH$SSURYDODQG&HUWLILFDWLRQ
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6XUYH\&RPSDULVRQDQG6XJJHVWLRQRQ6HFXULW\
$LPLQJ WR HQKDQFH FURVV DFFHSWDQFH FRPHV DORQJ ZLWK WKH QHHG WR DOVR DQDO\VH DQG FRPSDUH WKH
DVSHFWVRIVHFXULW\DQGWRGHULYHVXJJHVWLRQVIRUWKHIXWXUHWKHUHRI
7KHVHFXULW\VXUYH\LVEDVHGRQWKHRXWFRPHVRIVRPH(XURSHDQSURMHFWVLQZKLFKRSHUDWRUVSOD\HGD
VLJQLILFDQW UROH LQ SDUWLFXODU &2817(5$&7 &OXVWHU 2I 8VHU 1HWZRUNV LQ 7UDQVSRUW DQG (QHUJ\
5HODWLQJ WR $QWLWHUURULVW $&7LYLWLHV &2817(5$&7 LV D (XURSHDQ SURMHFW IXQGHG XQGHU WKH 6L[WK
)UDPHZRUN3URJUDPPHZKRVHPDLQREMHFWLYHKDVEHHQWRLPSURYHVHFXULW\DJDLQVWWHUURULVWDWWDFNVDLPHG
DW SXEOLF SDVVHQJHU WUDQVSRUW LQWHUPRGDO IUHLJKW WUDQVSRUW DQG HQHUJ\ SURGXFWLRQ DQG WUDQVPLVVLRQ
LQIUDVWUXFWXUH ,QVLGH WKH SURMHFW D UHYLHZ RI H[LVWLQJ VHFXULW\ SROLFLHV SURFHGXUHV PHWKRGRORJ\ DQG
WHFKQRORJLHVWRLGHQWLI\WKHEHVWSUDFWLFHVKDVEHHQSHUIRUPHG
7KH VXUYH\ DQG FRPSDULVRQ VKRZV WKDW FRXQWHUPHDVXUHV DQG WHFKQRORJLHV YDU\ IURP RQH VHFWRU RI
DFWLYLW\WRDQRWKHUDQGDUHRIWHQQRWFRPSDUDEOH7KHWHFKQRORJLHVLPSOHPHQWHGIRUH[DPSOHLQDYLDWLRQ
VHFXULW\ GRPDLQ DUH QRW QHFHVVDULO\ DGDSWDEOH WR XUEDQ JXLGHG WUDQVSRUW V\VWHPV DVPDQ\ RI WKHP DUH
VWULFWO\UHODWHGWRWKHVWUXFWXUHRIDLUSRUWVDQGDLUFUDIWVDQGWKHLULQWULQVLFFKDUDFWHULVWLFV
%DVHGLQDQLQLWLDOUHYLHZRIH[LVWLQJPHDQVDQGPHDVXUHVIRUVHFXULW\V\VWHPVWKHZRUNIRFXVHVILUVW
RQWKHDVVHVVPHQWRIWKHUHOHYDQWUHJXODWLRQVDQGQRUPVLPSOHPHQWHGDWWKH(XURSHDQ8QLRQDQGPHPEHU
VWDWHOHYHOV7KLVDQDO\VLVKDVVKRZQWKDWDYHU\OLPLWHGOHYHORIVWDQGDUGLVDWLRQVSHFLILFWRVHFXULW\KDV
EHHQDFKLHYHGDWWKH(XURSHDQOHYHOZLWKUHJDUGWRSXEOLFWUDQVSRUWDQGWRWKHUDLOVHFWRUHLWKHUIRUKHDY\
UDLORUIRUXUEDQUDLOV\VWHPV
,QWKHQH[WVWHSRIZRUNWKHH[LVWLQJWHFKQRORJLHVIRUSUHYHQWLRQKDYHEHHQHYDOXDWHG,QSDUWLFXODU
x DOOW\SHRIODZVDQGOHJDOUHTXLUHPHQWVWKHLUKLHUDUFKLFDOOHYHODQGLQWHUGHSHQGHQFLHV
x WHFKQLTXHVPHWKRGVDQGWRROVXVHGE\WKHRSHUDWRUVDQGPDQXIDFWXUHUVWRVDWLVI\OHJDOUHTXLUHPHQWV
x WHFKQRORJLHVFRQVLGHULQJDOOOHYHOVRIPHDQVDQGPHDVXUHVIRUSUHYHQWLYHDFWLRQV
7KH UHVXOW LV WKH GHYHORSPHQW RI JXLGLQJ SULQFLSOHV IRU VHFXULW\ DQG HPHUJHQF\ SUHYHQWLRQ DQG
PDQDJHPHQW LQ WHUPV RI SURSRVDOV DQG UHFRPPHQGDWLRQV WRZDUGV SRWHQWLDO IXWXUH KDUPRQLVDWLRQ DQG
VWDQGDUGL]DWLRQLQWKHVHFXULW\VHFWLRQ
)XUWKHUDQDO\VLVRIKD]DUGUHODWHGWRVHFXULW\DVSHFWVDQGFODVVLILFDWLRQRIULVNVDVVRFLDWHGWRVHFXULW\
DVSHFWVUHVXOWLQWKHGHWHUPLQDWLRQRISRVVLEOHPHDQVLQRUGHUWRPLWLJDWHWKHULVNVDVVRFLDWHGWRVHFXULW\
LVVXHV7KLVDQDO\VLVRIWKHH[LVWLQJWKUHDWVFHQDULRVLQWKHXUEDQJXLGHGWUDQVSRUWVHFWRUUHODWHGWRVHFXULW\
DVSHFWVUHYHDOHGVRPHQHHGVZKLFKDUHXVHGDVWKHEDVHIRUWKHSURSRVDOVIRUPLWLJDWLQJVHFXULW\ULVNDQG
WKUHDWV$FRPSDULVRQDQGVWUXFWXULQJHIIRUWGHOLYHUHGWHUPVDQGDEEUHYLDWLRQVUHODWHGWRVHFXULW\LQ8*7
V\VWHPV OLVWV RI SRWHQWLDO WKUHDWV WDUJHWV DQG WKUHDWUHODWHG VFHQDULRV PHDQV WR H[WUDSRODWH FULWLFDO
LQIUDVWUXFWXUHFRPSRQHQWVLQWKHVDPHDQGUHFRPPHQGDWLRQV
7KH ILQDO UHVXOWV DUH XUEDQ JXLGHG WUDQVSRUW VHFXULW\ IXQGDPHQWDOV LQ WHUPV RI SURSRVDOV DQG
UHFRPPHQGDWLRQVIRUPHDQVDQGPHDVXUHVWRZDUGVSRWHQWLDOIXWXUHKDUPRQLVDWLRQDQGVWDQGDUGL]DWLRQLQ
WKHVHFXULW\VHFWLRQ
,Q FRQFOXVLRQ LW FDQ EH VWDWHG WKH UHVXOWV PD\ SRVLWLYHO\ LQIOXHQFH SRWHQWLDO IXWXUH VWDQGDUGLVDWLRQ
KDUPRQLVDWLRQDQGDSSOLFDWLRQRIFURVVDFFHSWDQFHZLWKUHVSHFWWRVHFXULW\DVSHFWV
3OHDVHQRWHWKDWWKH02'6DIHVHFXULW\GHOLYHUDEOHVDUHFODVVLILHGDV³UHVWULFWHG´ZKLFKGRHVWKHUHIRUH
QRWDOORZGHWDLOLQJWKHFRQWHQWVLQWKHSDSHUDWKDQG
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&RQFOXVLRQDQG2XWORRN
02'6DIHVKDOOKDYHJLYHQJXLGDQFHRQKRZWRGHDOZLWKWKHGLYHUVLWLHVWRILQGDFRPPRQ(XURSHDQ
VWUDWHJ\)LQDOUHVXOWVIRFXVRQFURVVDFFHSWDQFHRISURYHQDQGFHUWLILHGWHFKQRORJLHV7KHDSSOLFDWLRQRI
WKHZRUNSDFNDJHV
GHOLYHUDEOHVDQGRXWFRPHVVKDOOEHVWUDLJKWIRUZDUGLQRUGHUWRUHGXFHWKHHIIRUWVDQG
PDQSRZHUQHHGVHYHQIRUDILUVWFHUWLILFDWLRQ
7KHVHDFWLYLWLHVKHOSWRFUHDWHFRPPRQVDIHW\DQGVHFXULW\PHWKRGVLQRUGHUWRUHGXFHEDUULHUVZLWKLQ
WKH (XURSHDQ 8QLRQ $V D UHVXOW FRPSHWLWLRQ DQG FRPPRQHTXDO VDIHW\ VWDQGDUGV PD\ EH HQDEOHG
02'6DIHKRZHYHUDOVRVKRZVWKHOLPLWVRIVWDQGDUGL]DWLRQIRUWHFKQLFDOVDIHW\IXQFWLRQVDQGREMHFWVDV
WKH FRQVHQVXV EXLOGLQJ SURFHVV KDV VKRZQ7KH QHWZRUNV DQG FRQQHFWLRQV FUHDWHG IRU WKLV SURMHFW HJ
QHWZRUNRIRSHUDWRUVXUEDQUDLOVXSSOLHUVDVZHOODVWUDQVSRUWUHVHDUFKLQVWLWXWLRQVDQGRWKHUUHODWHGSDUWLHV
OLNHDQLQGHSHQGHQWVDIHW\DVVHVVRUKHOSWRHVWDEOLVKDQRQJRLQJWDUJHWRULHQWHGGLVFXVVLRQDQGWKHUHIRUH
UHYHDOFRPPRQJRDOVDQGDEHWWHUXQGHUVWDQGLQJRIGLIIHUHQW(XURSHDQSURFHGXUHVDQGQHHGV
02'6DIHSURYLGHVUHDVRQDEOHVXJJHVWLRQV IRU WKHIXWXUHDLPLQJ WRFRQWULEXWH WR WKH(XURSHDQGULYH
IRUKDUPRQL]HDQGWRVLPSOLI\WKHXSJUDGHPRGHUQL]DWLRQRUQHZFRQVWUXFWLRQRIXUEDQJXLGHGWUDQVSRUW
V\VWHPV &URVV$FFHSWDQFH LV RQH RI WKH NH\ DWWHPSWV WR WKH EHQHILW RI DOO SDUWLHV LQYROYHG EH LW WKH
PDQXIDFWXUHUVDQGVXSSOLHUVWKHRSHUDWRUVRUWKHVDIHW\DXWKRULWLHV
7KH02'6DIH UHVXOWV ± VDPH ZLWK RWKHU (8 IXQGHG SURMHFWV ± PD\ LQIOXHQFH WKH SRWHQWLDO IXWXUH
VWDQGDUGLVDWLRQIRU8UEDQ*XLGHG7UDQVSRUW7KHSULQFLSOHVXLWDELOLW\RIWKHPHWKRGVDQGUHVXOWVSUHVHQWHG
FDQEHFRQVLGHUHGSURYHQWKURXJKDSSOLFDWLRQLQPRUHDQGPRUHSURMHFWV

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